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The Growth Tendencies and Yield Effects of Spring Broad
Bean by Regulated Deficit Irrigation
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neering, GansuA gricultural University, Lanzhou 730070, China)

Abstract: T he growth tendencies and yield effect of broad bean was studied in field by regulated deficit irrigation conditions. T he
result shows that after water deficit in growth stage of broad bean, its height, leaf area index, dry material accumulation quar
tity have great scope to drop compared with CK. In each growth stage, light water deficit treat ments drop is 18.3% , 21.4%,
14.4%, 0.4% , the leaf area index is 16. 8%, 21.7%, 13. 2%, 20. 8% respectively, the material accumulation quantity is
22.86%, 25.71%, 14.14%, 10. 56% compared with CK; In each growth stage high water deficit treatments drop is 32.3%,
15.4%, 24.1%, 1.99%, the leaf area index is 8.6%, 34.8%, 34.0%, 23.1% respectively, the material accumulation quantity is
42.86%, 37.14%, 28.28%, 15.00% compared with CK. Moreover along with water deficit degreé s aggravating broad bean height,
leaf area index, dry material accumulation quantity compares reduces is more obvious compared with CK, not only this kind reduces
tendency to appear in the water deficit stage, moreover also appears in the following birth stage. Simultaneously the yield of broad bean
has not reduced in the jointing stage or seedling stage or flowering stage under light water deficit, but increases production 14.05% ,
9.09% and 8.26% , and saves water 4. 14% , 10. 92% and5.27% . It explained that should adopt the seedling stage light water deficit
other stages are the full irrigations, or the jointing stage light water deficit, other stages are the full irrigations in the broad bean actual
production. This two kind of experimental processing to be possible fully to achieve saving water and the high production goal.
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tr (HH) (GH), (
, ) 70%~ 75%, 2
. Bl . 60% ~ 65%  50% ~ 55%.
L1471 3 , 27 R SmX7m,
s s s 60 mm
> 1.3
, 80
! em, 10 ecm ,3 s (105C,12 h)
1.1 10 , ,
s 70 km ; ( mm) 100 cm x 100 cm
, 103 27 - 104 2{ E, 36 16— 36 53 N, 15 ; x o x
1800~ 2 400 m, s 100 em x 100 cm 15 s
56% , 5~ 6.57C, 167 d, 20C 0.75;
2893°C, 210C 2226 9C, 2.3 m/s, ( 100 cm % 100 cm) 2 (80C
284.8 mm, 1 800~ 2 100 mm ;48 h); s
, 5.73 ,
hm?, ,pH 8.2~ Excel , DPS
8.3, , s s , 70~ 100 (v6.05)
cm,
1.2 2
5 (Vicia faba L. Lincan No. 5), 2.1
2006 3 28 s 40 cm, 8 cm, 12
cm, , 350 kg/hm?, (N: P. K= ,
10: 8. 7)450 kg/ hm? 4 ,4 16
,6 23 ,8 4 ,
4 (CK,
) (MH) (BH) 1
1 cm
4 27 5 7 5 17 27 6 6 6 16 6 26 7 6
CK 4.52 12. 00 22.35 35.90 47. 60 73.90 103. 00 103. 25
MH- 60 4.32 10. 56 18.25 30. 62 43.85 69. 10 100. 60 101. 20
MH- 50 4.22 9.83 16.95 24.30 37.50 63.05 76. 10 76. 40
BH- 60 4. 80 11. 15 19.20 34.00 44.50 69. 70 81.55 81.20
BH- 50 4.30 11.55 18.90 32.45 43.35 68.75 91.05 91. 00
HH- 60 4.10 11.20 19. 00 33.20 47.60 73. 60 88.20 88. 67
HH- 50 4.50 11.70 19.70 32.25 45.70 63.70 78.25 78.37
GH- 60 4.25 11.45 19. 00 30. 40 47.20 73.50 101. 67 102. 80
GH- 50 4.35 11. 10 18. 40 29.55 43. 80 72.70 101. 11 101. 20
4 5 ,5 0.01), s
5 ,5 6 s
, 6 7 )
1 s 3 , MH- 60 s
, 3 6 26 s 3
18.3%,21.4%, 14. 4%, )
32.3%,15.4%,24. 1%, 3 ,
(P< 6 23 ,
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, 5 17 ,
6 16 CK HH-60 HH- 50 , ,
15.3% 17.7%, CK ,
GH- 60 GH- 50 , CK (2004)
GH- 60 GH- 50, GH- 60 GH- 50 , (81
, CK (1993)
3.2 , 191
) , 2
2
/d 20 35 50 65 80 105
CK 0. 40aA 0.97aA 1. 67aA 3.91aA 4.0laA 3.85aA
MH- 60 0.37aAB 0.91abA 1.39aAB 3.31bA 3.35bAB 3.27¢B
MH - 50 0.33bB 0. 80cB 1. 06bB 2. 40cB 2. 46¢C 2.37gF
BH- 60 0.36bAB 0.91abA 1. 34bAB 3.06bAB 3.16bAB 3.10dC
BH- 50 0.35bAB 0.89bAB 1.33bAB 2.55bB 2.67bB 2. 54(E
HH- 60 0.36bAB 0. 93abA 1.49aAB 3. 44abA 3.48bAB 3.37bB
HH- 50 0.33bB 0.92abA 1. 34bAB 2.58bB 2.70bB 2. 60fE
GH- 60 0.38aAB 0.91abA 1. 34bAB 3. 61abA 3.70aAB 3.05dC
GH- 50 0.37aAB 0. 90abA 1.33bAB 3. 10bA 3.15bAB 2. 94eD
(P< 0.05), (P< 0.01),
2 , , (LATJ) GH- 50 LAI CK (P< 0.05),
s LAI s GH- 50 GH- 60 (P< 0.05, GH- 60
, LAI CK 105d
16. 8%, 21.7%,13.2%, 20.8%, LAI ,
38.6%,34.8%,34.0%,23.1% , ,
LAI , MH-60 LAI ,
, MH-50 LAI , , ,
65~ 8 d MH- 50 LAI CK (P< 2.3
0.01), MH- 60 (P< 0.01); )
, BH- 60 BH-50 LAI CK
(P< 0.05), BH-60 BH- 50 ;
HH-50 LAI CK HH- 60 (P
<0.05), HH-60 CK HH- 50 ; 3
3
5 20 6 4 6 19 7 4 7 19
/ / / / / / / / /
(kgrm=2) /% (gm ) (kerm= ) /% (gom ?) (kerm D) /% (grw ?) (kgrm ) /% (grm™?) (kgrm ) /% (g m?)
CK 0. 11aA - 3. 14aA 0.35aA - 16. 00aA 0. 99aA - 42.67aA 1. 73aA - 49.33aA 1. 80aA - 4.67dD
MH- 60 0.09¢BC - 18.18 2.57C 0.27dC - 22.86 12.00cC 0. 87¢E - 12.12  40.00dD 1.39gG - 19.65 34.67hH 1.44C - 20.00 3.33fF
MH- 50 0.08dC - 27.27 2.28dD 0.20g8 — 42.86 8.00eE 0. 58il — 41.41 40.00dD 1. 12il - 35.26 36.00gG 1.36C - 24.44 12.00bB
BH- 60 0.10abAB - 9.09 2.86bB 0.26¢C - 25.71 10.67dD 0. 89dD - 10.10 42.00bB 1.61bB - 6.94 48.00bB 1.72abAB - 4.44 7.33¢cC
BH- 50 0. 1laA 0 3. 14aA 0.230D - 37.14 8.00eE 0.81gG - 18.18 38.67¢E 1. 42(F - 17.92 40.67dD  1.64bAB - 8.89 14.67aA
HH- 60 0.10abAB - 9.09 2.86bB 0.34bAB - 2.86 16.00aA 0. 85fF - 14.14 34.00fF 1. 54dD - 10.98 46.00cC 1. 65bAB - 8.33 7.33¢C
HH- 50 0.10abAB - 9.09 2.86bB 0.33¢B - 5.71 15.33bB 0.71hH - 28.28 25.33gG 1.27hH - 26.59 37.33fF 1. 45 - 19.44 12.00bB
GH- 60 0.11aA 0 3. 14aA 0.35aA 0 16. 00aA 0. 96cC - 3.30 40.67cC 1. 55¢C — 10.40 39.33eE 1.61bAB - 10.56 4.00eE
GH- 50 0.10abAB - 9.09 2.86bB 0.34bAB - 2.86 16.00aA 0.97bB - 2.02 42.00bB 1.51eE - 12.72  36.00gG  1.53bB - 15.00 1.33gG
3 , , 22.86% , BH- 50 37.14%, BH - 60
, 25.71% , HH - 50 28.28%, HH - 60
, MH- 50 42.86%, MH - 60 14. 14%, GH - 50 15.00%, GH - 60
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10. 56% GH- 50 HH- 50
, (P< 0.05), HH- 50 (P< 0.01),
GH- 50 HH- 50
, HH- 60, , 14.05%,
BH- 60, BH- 50 R 9.09% 8.26% , 4.14%,10. 2% 5. 27% 1
s s HH MH- 60 ,BH- 60
- 50 GH- 50 MH- 60 s
GH- 60 , , s s 5
3 ,
MH- 50, BH- 50, HH- 50 GH- 50
9.5%,9. 8%, 22. 3%
2.4 16.0%, 10. 2% ,6.0%,3. 1%
Raw son s s 7.0%
, HH- 50 (P<
(ol (1993) , 0.01),GH- 50 (P< 0.05),
, , MH- 50,BH- 50 GH- 50 (P<
tm , 0.01),
[ ) .
, 2.7%,
(131 4.3% 5. 1% MH- 50
( 4 BH - 4.3% 10.5%,
60 MH- 60 HH- 60 (P< 0.05), )
4
/ / / /
kg (m?* hm=2) om (7)) (7)) (7)) (g/ ) g
CK 6050abcABC  5310aA 103.0 6. 5aA 12. 67¢C 2.3cdBC 19. 682aA 159. 68ab A B
MH- 60 6600abA B 4730(F 100. 6 5. 7¢C 11. 00dD 2.3cdBC 19. 838aA 164. 07ab A
MH- 50 5950abcdABC  4590hH 76. 1 7. laA 14. 00aA 2.4bD 17.810abAB  143.43dD
BH- 60 6900aA 5090bB 81.6 6.4bB 13. 04bB 2. 3bedBC 19.203aA 166. 6aA
BH- 50 5600bcdABC  4680gG 91. 1 5.4dD 10. 97eD 2. 1eD 17.751abAB  150. 05¢dBC
HH- 60 6550abA B 5030cC 88.2 6. 4bB 12. 64cC 2.3cdBC 19. 685aA 161.78ab A B
HH- 50 4900dC 4790dD 78.3 5. 4cCD 10. 17fE 2.2deCD 15. 289¢C ;Z;;ABC
GH- 60 5900abcdABC  4770eE 101.7 6. 5bB 11.20dD 2. 6aA 17.771abAB  167. 88aA
GH- 50 5300cdBC 4680gG 101. 1 5.7¢C 10. 97deD 2. 6aA 16.536bcAB  148. 46¢dBC
28.28% ,15. 00%
3
18.3%,21.4%, 14. 4%, 0. 4% , (P<0.01), (P< 0.05)
16. 8% ,21. 7% ,13. 2% , 20. 8%, BH- 60 MH- 60 HH- 60
22.86% , 25. 711%, (P< 0.09), GH- 50 HH-
14.14%, 10. 56% ; 50 (P< 0.05), HH- 50
32.3%,15. 4% ,24. 1% ,1. 9%, (P< 0.01), GH- 50 HH- 50 s
8.6%,34.8%,34.0%,23.1%, ,
42. 86%, 37. 14%, 14. 05% 9. 09% 8. 26% , 4.14% 10. 92%
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